• VLD rivaroxaban significantly reduces plateletdependent thrombin generation and thrombus formation on top of DAPT in patients with ACS.
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• Adjunctive treatment with VLD rivaroxaban additionally reduced TG and thrombus formation in both clopidogrel responders and nonresponders. As shown by a total thrombus-formation analysis approach, rivaroxaban treatment led to a significantly decreased coagulation-dependent (AR-chip) thrombus formation in patients treated with ASA plus P2Y 12 inhibitor (clopidogrel/ticagrelor), whereas the pure platelet-dependent (PL-chip) thrombus formation was not affected at all. Adjunctive rivaroxaban therapy was not associated with significant differences in platelet aggregation assessed by light-transmission aggregometry (LTA). Nevertheless, according to fluorescence-activated cell sorter analysis, VLD rivaroxaban treatment resulted in a significantly reduced expression of platelet HMGB-1, whereas P-selectin exposure was not affected. Furthermore, an enhanced effect of rivaroxaban on total thrombus formation and TG was observed in particular in clopidogrel nonresponder patients defined as adenosine 59-diphosphate-induced LTA $40%. VLD rivaroxaban reduces thrombus formation and platelet-dependent TG in patients with ACS receiving DAPT, which can be of potential ischemic benefit. This trial was registered at www.clinicaltrials.gov as #NCT01417884.
Introduction
Platelets are critically involved in the pathophysiology of coronary thrombosis and atheroprogression.
1,2
Factor Xa (FXa) inhibition on top of dual-antiplatelet therapy (DAPT) has been shown to reduce ischemic events in patients with acute coronary syndrome (ACS). The trade-off is the enhanced bleeding risk, and achieving the sweet spot of enhanced efficacy with tolerable safety profile represents a major clinical challenge. 3 Of note, the APPRAISE-2 trial demonstrated that full-dose FXa inhibition with apixaban in combination with antiplatelet therapy (approximately 80% on acetylic salicylic acid [ASA] and a P2Y 12 inhibitor, mostly clopidogrel) was associated with an unacceptable bleeding risk, including increased risk for intracranial and fatal bleeding. 4 Recently, 2 randomized trials demonstrated a tolerable bleeding risk profile with very low-dose (VLD; ie, 2.5 mg) twice-daily dosing of rivaroxaban with DAPT. 5, 6 In the ATLAS-ACS 2 TIMI 51 trial, rivaroxaban 2.5 mg twice daily in combination with DAPT (ASA 1 clopidogrel) was associated with a significant reduction of ischemic events, including stent thrombosis, and with higher bleeding events, including intracranial hemorrhages, but without an increase in fatal bleeding. In the PIONEER-AF PCI trial, a VLD rivaroxaban regimen plus DAPT (ASA 1 clopidogrel) was associated with lower bleeding rates compared with a vitamin K antagonist plus DAPT regimen and with similar bleeding rates compared with low-dose (15 mg once daily) rivaroxaban plus P2Y 12 inhibitor in patients with atrial fibrillation undergoing percutaneous coronary intervention. It is noteworthy that the index event was ACS in more than half (51.5%) of the patients.
In 2 very recent trials, VLD rivaroxaban was tested in combination with single-antiplatelet therapy against standard antiplatelet therapy. In the phase 2 GEMINI-ACS-1 trial, VLD rivaroxaban was compared with ASA on the background of P2Y 12 inhibition (clopidogrel or ticagrelor, based on investigator preference). 7 This trial showed comparable bleeding rates with VLD rivaroxaban compared with ASA without excess in ischemic events. The COMPASS trial demonstrated superiority of the combination of VLD (2.5 mg twice daily) rivaroxaban plus ASA compared with ASA or rivaroxaban monotherapy in reducing the primary composite endpoint of cardiovascular (CV) death, stroke, or myocardial infarction with a favorable net clinical benefit in patients with stable coronary artery disease. 8 The mechanistic effects of VLD FXa inhibition in addition to standard DAPT, including contemporary P2Y 12 antagonism, on the inhibition of platelet function and coagulation have not been investigated in patients with ACS. Importantly, there are no mechanistic data on the added benefit of rivaroxaban on ASA plus ticagrelor, and very limited evidence of added benefit on ASA plus clopidogrel in patients with ACS. Therefore, the REVEAL (Rivaroxaban-Evaluation of Variables Enhancing Antithrombotic Efficacy and Longterm-Outcome after Non ST-Elevation Myocardial Infarction) study sought to assess the added effects of in vitro and in vivo VLD rivaroxaban in patients with ACS while receiving DAPT.
Material and methods

Study subjects
In total, 40 consecutive patients presenting with non-ST-elevation myocardial infarction (NSTEMI) in the chest pain unit of the university hospital in Tübingen, Germany, were prospectively enrolled in this prospective, nonrandomized study. All patients underwent coronary angiography confirming the presence of relevant coronary artery disease (eg, stenosis .50% in 1 or more coronary arteries). Twenty patients with NSTEMI were treated with ticagrelor, and 20 patients with NSTEMI with contraindications for ticagrelor and prasugrel were treated with clopidogrel (600-mg loading dose and 75-mg daily maintenance dose), as indicated in the flowchart (Figure 1 ). Reasons for avoiding administration of ticagrelor or prasugrel were older age, history of sick sinus syndrome, second-or third-degree atrioventricular block or bradycardia-related syncope not protected by a pacemaker, low body weight, chronic pulmonary disease/severe episodes of dyspnea in patient history, and potential interactions with preexisting comedication. Patients were selected for VLD rivaroxaban in combination with DAPT according to the drug label and current guidelines. 9 Preparation of platelet-rich and platelet-poor plasma Citrated anticoagulated human blood, drawn from patients by venous puncture, was centrifuged for 3 minutes at 290g at room temperature. Supernatant was collected, and platelet-rich plasma (PRP) was obtained by a further centrifugation at 655g for 30 seconds without deceleration at room temperature. PRP was collected and platelet count was determined by means of a KX-21N hematology analyzer (Sysmex, Norderstedt, Germany). Plateletpoor plasma (PPP) was obtained afterward by centrifugation of the blood samples at 2560g for 5 minutes at room temperature.
Spiking of rivaroxaban
In vitro treatment of samples with rivaroxaban (Bayer AG, Wuppertal, Germany) or the corresponding vehicle control (dimethyl sulfoxide [DMSO]) was performed by spiking immediately before starting the measurements. On the basis of previous pharmacokinetic profile studies, 40 ng/mL rivaroxaban was chosen as final concentration to simulate VLD rivaroxaban. 10 
Platelet aggregation
Platelet count in citrate anticoagulated PRP was adjusted to a final concentration of 2.5 3 10 5 /mL with corresponding PPP, and aggregation was measured with a lumi-aggregometer (ChronoLog Model 700; Chrono-Log Corp., Havertown, PA). Samples were treated with DMSO control or rivaroxaban at the indicated times and concentrations. After calibration, agonists were added and aggregation was measured for 10 minutes with a stir speed of 1000 rpm at 37°C. Maximum platelet aggregation (PA), as well as the area under the curve (AUC), was quantified using the aggrolink8 software (ChronoLog).
In the group of clopidogrel-treated patients, samples showing at least 40% of the aggregation as compared with baseline after adenosine 59-diphosphate (ADP; 5 mM) stimulation were defined as clopidogrel nonresponders at day 2 (d2).
11,12
Fluorescence-activated cell sorter analysis of platelet surface abundance of P-selectin and HMGB-1 Two-color flow cytometry analysis was conducted using monoclonal phycoerythrin-labeled antibodies for expression of glycoprotein Ib (CD42b; Beckman Coulter) as a platelet marker and a fluorescein isothiocyanate-conjugated monoclonal antibody detecting surface expression of platelet P-selectin (CD62P; R&D Systems), or an Alexa Fluor 488-conjugated monoclonal antibody detecting platelet high-mobility group box-1 protein (HMGB-1; R&D Systems), as described in detail previously.
Calibrated automated thrombogram
Thrombin generation in human PPP as well as human PRP was measured by using the calibrated automated thrombogram method by Hemker. 14 For that purpose, citrated anticoagulated PRP was adjusted to a final platelet concentration of 1.5 3 10 5 /mL with corresponding PPP, and measurements were performed with a Thrombinoscope system and reagents from Stago (Stago, Düsseldorf, Germany) according to the manufacturer's protocol. Where indicated, samples were spiked with DMSO or rivaroxaban 40 ng/mL, and collagen-related peptide (CRP; 10 mg/mL) was added. The whole procedure was performed at 37°C, and calibration was performed using a thrombin calibrator (Stago, Düsseldorf, Germany). Finally, the thrombin peak height (maximal rate of thrombin formation), time to peak (TTP), and velocity were analyzed by means of the Thrombinoscope software (Stago, Düsseldorf, Germany).
Total thrombus-formation analysis
Thrombus formation was determined by using the total thrombus formations analysis system (Fujimori Kogyo Co Ltd, Shinjuku, Japan). Measurements were performed on a collagen-and tissue factor-coated slide (AR-chip, Fujimori Kogyo Co Ltd), using 450 mL recalcified citrated human blood, or on a collagen-coated slide (PLchip, Fujimori Kogyo Co Ltd), using 320 mL hirudin anticoagulated blood, according to the manufacturer's specifications. Where indicated, DMSO or rivaroxaban was added to the blood samples at the specified concentration. Analysis was performed with total thrombus-formation analysis (T-TAS) software (Fujimori Kogyo Co Ltd, Shinjuku; Japan), calculating time to start occlusion (T 10 ), occlusion time (OT), and the AUC.
Statistical analysis
Analysis was performed with GraphPad prism 7.03, using multiple comparison test (analysis of variance), with a significance level of P , .05. Nonparametric data were compared using the Tukey's multiple comparison test. The primary hypothesis was to test whether rivaroxaban added in vitro has an effect on plateletdependent TG in patients under treatment with DAPT after NSTEMI (ASA 1 clopidogrel/ticagrelor). The primary outcome variable consisted of change of TG in PRP triggered by CRP. Secondary outcome variables consisted of change of PA in response to various agonists (collagen-related peptide, ADP, and thrombin). For sample size calculation, we assumed at least a relative reduction of CRPinduced TG by 15% 15, 16 by spiking with rivaroxaban (change postto preincubation) as relevant. An estimated minimum sample size of 15 patients in each treatment group (ticagrelor or clopidogrel) would be sufficient to detect this difference with 90% power at a 2-sided a value of 5% (IBM SPSS Sample Power Version 3; IBM Corp., Armonk, NY).
Ethical issues
All patients gave informed consent. The study was approved by the institutional ethics committee at the University Hospital Tübingen (270/2011BO1; www.clinicaltrials.gov #NCT01417884) and Analysis of platelet and non-platelet triggered thrombin generation, platelet secretion/aggregation and occlusive thrombus formation under arterial shear rates complies with the Declaration of Helsinki and good clinical practice guidelines.
Results
Baseline characteristics of patients enrolled in the study are presented in Table 1 . Eighty percent (16/20) of the patients in the ticagrelor group vs 55% (11/20) in the clopidogrel group were male. Because of this difference in male:female ratio between the 2 groups, we determined whether there were any differences in test outcomes potentially related to sex, but we did not find any such effects (data not shown). Patients in the clopidogrel group were significantly older compared with patients treated with ticagrelor (73.2 6 11.2 years vs 63.1 6 11.7 years; P 5 .008). There were no significant differences with regard to CV risk factors, comedication, procedural characteristics, renal function, and hemostatic parameters. There were no major or clinically relevant bleeding events in both groups during hospital stay.
Thrombin generation
To investigate the influence on coagulation-dependent TG, calibrated automated thrombogram measurements were executed using PPP. For that purpose, baseline patient samples were measured on admission (1ASA) before starting ticagrelor (baseline) and at days 1 and 2 (d1, d2) after initiation of ticagrelor, respectively. Samples at d1 and d2 were spiked in vitro with control (DMSO) or 40 ng/mL rivaroxaban. At d1, the lag time (3.08 6 0.18 vs 4.87 6 0.36 minutes; P 5 .0005) and TTP (6.00 6 0.36 vs 10.90 6 1.00 minutes; P 5 .0149) were significantly increased, whereas peak (254. compared with baseline. The same effects were observed at d2 of ticagrelor medication (Figure 2) . PPP samples from patients with ACS treated with clopidogrel 1 ASA at d1 showed significantly reduced TG, as lag time (3.22 6 0.25 vs 5.01 6 0.45; P , .0001) and TTP (6.31 6 0.42 vs 11.31 6 0.98; P , .0001) were significantly increased, whereas peak (219.58 6 13.86 vs 96.75 6 10.92; P , .0001) and velocity (92.50 6 13.32 vs 25.41 6 5.04; P , .0001) were significantly decreased after rivaroxaban spiking compared with the vehicle control. Medication with clopidogrel 1 ASA and 2.5 mg rivaroxaban twice daily at d2 also led to significantly changed lag time (3.28 6 0.28 vs 5.15 6 0.39; P , .0001), TTP (6.02 6 0.49 vs 11.92 6 0.89; P , .0001), peak (182.43 6 14.10 vs 89.42 6 11.69; P , .0001), and velocity (74.67 6 7.70 vs 21.42 6 5.54; P , .0001) compared with baseline ( Figure 3 ).
TG is known to be platelet-dependent. 17 Thus, platelet-dependent TG was measured in PRP of patients on DAPT with ASA 1 ticagrelor/clopidogrel. In ticagrelor-treated and resting PRP at d1, lag time (9.29 6 0.47 vs 16.61 6 2.10; P 5 .0013) and TTP (23.45 6 1.15 vs 36.32 6 1.86; P , .0001) were significantly increased, whereas peak (84.50 6 4.81 vs 52.49 6 5.09; P , .0001) and velocity (6.14 6 0.66 vs 2.63 6 0.31; P 5 .0003) were significantly marked reduction of platelet-dependent TG, in particular in clopidogrel nonresponders at d1 and especially at d2 of clopidogrel treatment (supplemental Figure 2A- 24.50 6 2.48 vs 5.11 6 1.05 [n 5 5; P , .0006]) compared with the baseline (supplemental Figure 2B) .
In vitro thrombus formation
The coagulation-and platelet-dependent thrombus formation under high shear rates in vitro was investigated by means of the T-TAS by perfusing recalcified citrated blood from patients with ACS on DAPT over a collagen-and tissue factor-coated surface (AR-chip). Additional spiking of rivaroxaban on top of ticagrelor treatment resulted in decreased thrombus formation as occlusion start time (T 10 ; 443.12 6 26.83 vs 603.75 6 45.89; n 5 12; P 5 .0058) was increased at d1 as well as d2, whereas the OT only showed a tendency without reaching significance, and the AUC (1739.98 6 37.53 vs 1505.07 6 75.78; n 5 12; P 5 .0108) was diminished compared with the baseline, whereas there was no significant effect of rivaroxaban treatment compared with the solvent control on d1 and d2 ( Figure 6 ). (Figure 7 ). Of note, after in vitro rivaroxaban treatment, a significant reduction of thrombus formation was observed, especially in clopidogrel nonresponders at d1 of clopidogrel treatment, as documented by changes in AUC (1588.22 6 66.86 vs 1226.90 6 79.93; n 5 5; P 5 .02) and significant reduction of OT (691.23 6 53.49 vs 976.20 6 67.04; n 5 5; P 5 .03) compared with the baseline (supplemental Figure 1C) .
Interestingly, the thrombus formation on a collagen-coated surface (PL-chip) reflecting the coagulation-independent and plateletdependent thrombus formation alone was not affected by subsequent rivaroxaban spiking in vitro in patients with ACS receiving DAPT with either ticagrelor or clopidogrel (supplemental Figure 2) .
Platelet aggregation
To investigate effects on PA after rivaroxaban treatment, lighttransmission aggregometry measurements were performed. As illustrated in supplemental Figure 2 , there were no additional effects of rivaroxaban on top of DAPT observable in patients with ACS. Neither ticagrelor treatment with subsequent rivaroxaban spiking at d1 and d2 nor clopidogrel medication at d1 and clopidogrel 1 rivaroxaban medication at d2 resulted in significantly changed PA (supplemental Figure 3) .
Platelet surface abundance of thromboinflammatory markers
Because platelets are the major regulators of vascular inflammation and atherothrombosis in patients with coronary artery disease, we studied the effect of VLD rivaroxaban on platelet P-selectin surface expression, as well as the expression of platelet-derived HMGB-1. According to fluorescence-activated cell sorter analysis, platelet surface abundance of P-selectin was not significantly affected, whereas platelet HMGB-1 expression was significantly reduced after spiking with VLD rivaroxaban in clopidogrel-as well as ticagrelor-treated patients (supplemental Figure 4) . P2Y 
Discussion
The major findings of the present study are that rivaroxaban, at an equivalent dose of 2.5 mg, effectively reduced various parameters of TG on the background of both clopidogrel and ticagrelor 1 ASA (the results were consistent when rivaroxaban was added to clopidogrel in vivo [ATLAS-like regimen] or to ticagrelor in vitro); that another major finding of this study is that on top of DAPT (neither with clopidogrel nor with ticagrelor), treatment with VLD rivaroxaban (in vitro and in vivo) did not result in any significantly changed PA ex vivo, induced by ADP, thrombin receptor-activating peptide (TRAP), or CRP; that we found a significant effect of rivaroxaban on thrombus formation measured by the T-TAS system using the AR-chip; and that VLD rivaroxaban treatment significantly reduced platelet HMGB-1 surface expression, and thus might result in a reduction of platelet-triggered arterial thrombo-inflammation.
The extent of TG correlates with atheroprogression and is associated with short-and long-term CV events in a broad spectrum of vascular disease. 18 In particular, after an ACS, markers of TG have been found persistently increased in patients receiving antiplatelet therapy 19, 20 and were associated with prognostic outcome, including the occurrence of stent thrombosis. 21, 22 Previously, dose-dependent synergistic effects of in vitro rivaroxaban and P2Y 12 inhibitors, including ticagrelor on TG, were documented in blood of healthy volunteers. 16 To date, there are no data on the effects of rivaroxaban on TG on the background of oral DAPT (clopidogrel/ticagrelor 1 ASA) in patients with ACS. Increased antithrombotic efficacy of VLD rivaroxaban on top of clopidogrel and ASA might explain the observed clinical effects of this regimen compared with DAPT with clopidogrel and ASA in the ATLAS-TIMI-51 trial, including a pronounced reduction of stent thrombosis. 5 Remarkably, in that trial, rivaroxaban was particularly effective in preventing spontaneous type 1 MIs, thought to be mainly triggered by PA and subsequent platelet-driven activation of the coagulation cascade. 23 In the present study, we could further confirm the additional effects of VLD rivaroxaban on inhibition of TG in patients treated with DAPT including ASA 1 ticagrelor. Conversely, initiation of DAPT led to a marked prolongation of T 10 and decrease of AUC with the PL-chip, but not with the AR-chip in accordance with previous reports. 24 In a previous study by Perzborn et al, PA induced by tissue factor was attenuated by rivaroxaban in spiking concentrations of 15 and 30 ng/mL, in addition to in vitro ticagrelor at concentrations of 1 and 3 mg/mL. 16 In contrast to this study, different agonists to induce PA (ADP, TRAP, CRP) were used in the present study. Furthermore, ticagrelor was administered orally, and rivaroxaban-spiking effects on PA were measured on the background of clopidogrel/ticagrelor 1 ASA. Although activated platelets substantially trigger TG 25 receptor 1 and protease-activated receptor 4 on human platelets, we did not observe a parallel effect of suppression of TG and inhibition of PA. Recently, the platelet collagen receptor GPVI has been identified as receptor for polymerized fibrin by amplifying TG. 26 Nevertheless, a specific activation of platelets via GPVI by stimulation with CRP was not affected by addition of rivaroxaban. Probably, inhibition of PA induced by major platelet agonists (TRAP, ADP) was already effectively suppressed by DAPT without rivaroxaban, as shown by low levels of PA by clopidogrel/ ticagrelor 1 ASA, respectively, in most of the patients. A recent study failed to show a clear effect of direct thrombin inhibitors on ADP-induced platelet function in patients treated with DAPT. 27 Of note, there are no compelling results documenting a correlation of markers of TG and PA in patients treated with DAPT. 28 In a subset of patients identified as poor responders to clopidogrel, a significant reduction of ADP-induced PA was observed pinpointing to favorable antiplatelet effects by VLD rivaroxaban in patients with impaired response to P2Y 12 receptor antagonists, although numbers seem low and larger studies are needed.
As expected, there was no effect on pure platelet thrombus formation with the PL-chip, neither following rivaroxaban spiking nor under oral treatment compared with DAPT. This observation is in line with previous investigations showing no effect of spiking with FXa inhibitors on platelet (collagen only)-dependent thrombus formation with the PL-chip, but on tissue-factor dependent thrombus formation using the T-TAS AR-chip. 29, 30 Because platelets are the major regulators of vascular inflammation in atherothrombosis, we studied the effect of VLDR on the platelet P-selectin and HMGB-1 surface expression. P-selectin CD62P is the ligand for the leukocyte receptor PSGL-1 initiating tethering and adhesion of leukocyte/platelet complexes to the endothelium. 31 HMGB-1 is a damage-associated molecular pattern protein that is upregulated by activated platelets in multiple inflammatory diseases and is a critical regulator of thrombosis. 32, 33 HMGB-1 is highly expressed in platelet-rich human coronary artery thrombi 34 and a key mediator of reciprocal communication between platelet and neutrophils, as well as monocytes facilitating formation of prothrombotic neutrophil extracellular traps and production of monocyte-derived tissue factor. 33 We found that P-selectin exposure was not affected by VLD rivaroxaban treatment, findings that are in line with previous studies 35, 36 that both found no significant effect of rivaroxaban on platelet P-selectin expression and release. However, in the present study, we could show that platelet surface abundance of HMGB-1 was significantly reduced after treatment with VLD rivaroxaban pointing to a potential effect on thrombo-inflammatory processes triggered by platelets in patients with coronary artery disease. Further studies will be necessary to address this hypothesis.
The current study has several limitations. First, given the nonrandomized design, we cannot rule out a significant bias by patient selection. Decisions for treatment of patients with ASA 1 clopidogrel or ticagrelor first, and then ASA, clopidogrel, and rivaroxaban 2.5 mg twice daily, were made on the basis of clinical characteristics and contraindications or cautions for treatment with more potent P2Y 12 antagonist (eg, patients with dyspnea, rhythm disturbances, drug intolerance). Despite older age in patients receiving DAPT (clopidogrel 1 ASA) in combination with rivaroxaban, we did not observe significant differences between patients in both groups concerning demographic factors, clinical risk factors (eg, diabetes, renal failure), and comedication. Second, in vitro spiking with rivaroxaban at a concentration of 40 ng/mL cannot completely simulate the in vivo situation under treatment with 2.5 mg twice-daily rivaroxaban, in particular where interindividual variation in activity levels likely occurs. The rationale for choosing 40 ng/mL for spiking experiments was based on previous analyses of the pharmacokinetic and pharmacodynamic profile of VLD rivaroxaban. 10 Of note, we did observe very consistent results in particular with the TG assays between in vivo treatment and in vitro spiking of rivaroxaban in patients treated with ASA 1 clopidogrel. Third, we mainly focused on a rather plateletdependent activation pathway, using CRP as stimulus, and did not investigate the effect of tissue factor-induced TG. Fourth, we did not investigate the effects of rivaroxaban in combination with ASA alone or a P2Y 12 receptor antagonist alone. It is tempting to speculate that these combinations might represent a sweet spot with enhanced efficacy while maintaining a tolerable safety profile in high-risk patients with CV, as investigated in the previous GEMINI-ACS-1 trial and in the recently published COMPASS trial. 7, 8 Finally, the study was not powered for clinical events, in particular, bleeding events, and one cannot extrapolate these data to the clinical setting. Interestingly, the extent of inhibition of thrombus formation parameters with VLD rivaroxaban in addition to DAPT in this study was in the range of predicting low bleeding risk using T-TAS, as reported recently. 37 In conclusion, the present study demonstrates consistent effects by addition of rivaroxaban at an ex vivo dose equivalent to the VLD (2.5 mg) oral regimen to standard DAPT with both clopidogrel and ticagrelor on markers of TG and shear-dependent thrombus formation in real-world non-ST-elevation patients with ACS. There were no additional effects of VLD rivaroxaban in combination with DAPT on platelet aggregation induced by major platelet agonists (via protease-activated receptor 1, P2Y 12 , and GPVI) and on collagen-dependent thrombus formation under high arterial shear rates, using the PL-chip. These data indicate that VLD rivaroxaban provides additional, thrombin-generation-related antithrombotic effects compared with DAPT, even when more potent P2Y 12 inhibition (ticagrelor) is used. Therefore, adding VLD rivaroxaban might be considered worth testing in high-risk patients with CV after careful consideration of the bleeding risk. Current trials will show whether combination therapy using VLD rivaroxaban in combination with 1 single antiplatelet regimen (ie, a P2Y 12 receptor antagonist, as in the GEMINI-ACS trial, or aspirin, as in the COMPASS trial) will provide enhanced antithrombotic efficacy with an acceptable bleeding risk as compared with standard antiplatelet therapy.
